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(57) ABSTRACT

A stopper device includes: a stopper that has an abutting part
located at a distal end of a tubular part 1n the axial direction,
and a through-hole penetrating through the abutting part and
communicating with the inside of the tubular part; and a
screw that has a tlange-shaped screw head accommodated 1n
the tubular part, and a shait projecting toward a proximal
end side of the tubular part 1n the axial direction. The tubular
part has a first restricting part that restricts movement of the
stopper toward the distal end 1n the axial direction by being
engaged with the screw head. The position of the stopper 1n
the axial direction 1s changed by iserting a tool 1n the
tubular part through the through-hole and rotating the screw.

18 Claims, 10 Drawing Sheets
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1
STOPPER DEVICE

TECHNICAL FIELD

The present invention relates to a stopper device of which
the height of a stopper 1s adjustable.

BACKGROUND ART

An automobile has a glove compartment made up of a box
and a lid. A stopper device 1s provided to the glove com-
partment on the box rim, and has the function of abutting on
the Iid of the glove compartment when the 1id 1s closed.

The stopper device disclosed in Patent Document 1 1s
mounted on the glove compartment on the box rim, and
arranged to abut on the lid of the glove compartment when
the 11d 1s closed. The stopper device includes a grommet to
be 1serted into and fixed to a mounting hole of the box of
the glove compartment, and a stopper pin to be mounted in
a screw hole of the grommet. The stopper pin includes a
supporting portion having a rectangular plain plate shape,
and a shaft portion drooping from the supporting portion.
The stopper pin 1s connected to the grommet by having its
shaft portion screwed into the screw hole of the grommet.
By grasping and rotating the supporting portion of the
stopper pin, the height of the supporting portion from the
grommet can be adjusted.

CITATION LIST

Patent Literature

Patent Document 1
JP-2008-296731-A

SUMMARY OF THE INVENTION

Problem that the Invention 1s to Solve

In the techmique disclosed in Patent Document 1, the
supporting portion of the stopper pin 1s exposed, so that the
supporting portion could be rotated by an unintended exter-
nal force to change in height.

The present mvention 1s made in view of the above
problem, and an object of the present invention 1s to provide
a stopper device including a height-adjustable stopper,
whereby an unintended change in height of the stopper 1s
prevented.

Means for Solving the Problem

In order to solve the above-described problem, an
embodiment of the present invention provides a stopper
device to be mounted 1n a mounting hole of a mount-base
member, the stopper device including: a stopper including a
cylindrical portion, an abutting portion disposed at an axial
distal end of the cylindrical portion, and a through-hole
penetrating the abutting portion 1mn an axial direction to
communicate with an inside of the cylindrical portion; and
a screw 1ncluding a screw head portion having a flange shape
to be housed iside the cylindrical portion, and a shaft
portion projecting toward an axial base end of the cylindrical
portion. The cylindrical portion includes a first limiting,
portion arranged to limit movement of the stopper toward
the axial distal end by being engaged with the screw head
portion. An axial position of the stopper with respect to the
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2

mount-base member 1s changeable by inserting a tool to
the cylindrical portion through the through-hole and rotating
the screw.

Advantageous Elflects of Invention

With the present invention, a stopper device including a
height-adjustable stopper can be provided, in which an
unintended change 1n height of the stopper 1s prevented.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1A 15 a perspective view of a stopper device accord-
ing to an embodiment, and FIG. 1B i1s a side view of the
stopper device.

FIG. 2 1s an exploded view of the stopper device.

FIG. 3A 1s a side view of a case, and FIG. 3B 1s a
perspective cross-sectional view of the case.

FIG. 4A 1s a side view of a stopper, and FIG. 4B 1s a
perspective cross-sectional view of the stopper.

FIG. 5A 1s a cross-sectional view of the stopper device
taken along the line A-A 1 FIG. 1A, and FIG. 5B 1s a
cross-sectional view of the stopper device taken along the
line B-B 1n FIG. 1A.

FIGS. 6A to 6C are views for illustrating the height
adjusting function of the stopper device.

FIGS. 7A and 7B are views for illustrating a stopper
device according to the first modification.

FIGS. 8A to 8C are views for illustrating a stopper device
according to the second modification.

FIGS. 9A to 9C are views for illustrating a stopper device
according to the third modification.

FIGS. 10A and 10B are views for illustrating a stopper
device according to the fourth modification.

MODE FOR CARRYING OUT THE INVENTION

FIG. 1A 1s a perspective view of a stopper device 10
according to an embodiment, and FIG. 1B i1s a side view of
the stopper device 10. A mount-base member 12 on which
the stopper device 10 1s mounted 1s indicated by a dotted line
in FIG. 1B.

The stopper device 10 1s mounted 1n a mounting hole 124
of the mount-base member 12, and used to absorb the impact
of collision of the mount-base member 12 with a given
member, and/or to prevent the given member from moving
in a direction away from the mount-base member 12. For
example, the stopper device 10 1s mounted on a box of a
glove compartment, and abuts on a contact surface of a lid
of the glove compartment 1n the middle of closing the 11id to
prevent the box and the lid from colliding with each other.
The stopper device 10 sucks the lid of the glove compart-
ment with the use of a magnet 28 to prevent the lid from
moving 1n 1ts opening direction.

The mounting hole 12a 1s provided to the box of the glove
compartment on 1ts opening rim, and the stopper device 10
1s mounted 1n the mounting hole 12a. The box of the glove
compartment may be a mount-base member fixed to a
vehicle body, and the lid of the glove compartment may be
an opening and closing body capable of opening and closing
the opeming of the box. The box of the glove compartment
and an instrument panel may be of an integrated structure.

The stopper device 10 includes a case 20, a screw 22, a
spring, a yoke 26, a magnet 28, and a stopper 30, and these
members are assembled 1nto one unit. Since these members
are assembled 1nto one unit, transportation and mounting
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can be facilitated. Detailed descriptions of these members
will be provided with reference to new drawings.

FI1G. 2 1s an exploded view of the stopper device 10. In the
present description, same or equivalent constituent elements
shown 1n the drawings are provided with same reference
numerals, and repeated descriptions of the same or equiva-
lent constituent elements are omitted as appropriate.

The case 20 1s arranged to house the other members of the
stopper device 10, and be mounted on the mount-base
member 12. The case 20 includes an outer cylindrical
portion 31, mounting portions 32, an opening portion 34, a
flange portion 36, a screw receirving portion 38, a lateral hole
40, extending portions 41, a rib 42, and a bottom portion 44.
A detailed description of the case 20 will be provided with

reference to FIGS. 3A and 3B.

FIG. 3A 1s a side view of the case 20, and FIG. 3B 1s a
perspective cross-sectional view of the case 20. The outer
cylindrical portion 31 has a circular cylindrical shape. The
outer cylindrical portion 31 includes the opening portion 34
on one end, and the bottom portion 44 on the other end. That
1s, the case 20 has a bottom-closed cylindrical shape.

The flange portion 36 1s disposed at one end of the outer
cylindrical portion 31. The flange portion 36 has the shape
of extending outward in the radial direction. The pair of
mounting portions 32 are disposed on the outer surface of
the outer cylindrical portion 31. The pair of mounting
portions 32 project outward 1n the radial direction so as to
form elastic pawls that are bendable 1n the radial direction.
The flange portion 36 and the mounting portions 32 define
a given space therebetween such that the rnnm of the mount-
ing hole 12a of the mount-base member 12 enters the space.
Since the pair of mounting portions 32 are bent to latch on
the mounting hole 12a by simply pushing in the stopper
device 10 into the mounting hole 12a of the mount-base
member 12, the mounting work can be facilitated.

The screw receiving portion 38 has a circular cylindrical
shape. The screw receiving portion 38 1s erected from the
bottom portion 44 so as to be screwed with the screw 22
inserted thereimnto. The screw receiving portion 38 1s coaxial
with and smaller in diameter than the outer cylindrical
portion 31. A rear end portion 38a of the screw receiving
portion 38 projects from the bottom portion 44 to have a

suilicient length for receiving a shait portion 48 of the screw
22.

The rib 42 has a wall shape. The nb 42 extends from the
outer peripheral surface of the screw recerving portion 38 to
connect the screw receiving portion 38 with the outer
cylindrical portion 31. The rib 42 1s erected from the bottom
portion 44 to the distal end of the screw receiving portion 38.
By providing the rib 42, the stiflness of the screw receiving
portion 38 can be improved. The lateral hole 40 1s provided
so as to cut out the side wall of the outer cylindrical portion
31. When the stopper 30 1s mounted from the opening
portion 34 after the screw 22 i1s screwed with the screw
receiving portion 38, first limiting portions 58 are expanded
by a flange portion 50 of a screw head portion 46. On this
occasion, the lateral hole 40 allows the first limiting portions
58 to be bent outward. The pair of extending portions 41 has
a wall shape. The pair of extending portions 41 extend 1n the
radial direction from the outer peripheral surface of the
screw receiving portion 38. The pair of extending portions
41 are disposed at positions different from the rb 42.

FI1G. 2 1s referred to again. By screwing the screw 22 with
the screw recerving portion 38 of the case 20 1n a state where
the screw 22 1s engaged with the stopper 30, the stopper 30
1s retained 1n the case 20. The screw 22 includes the screw
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4

head portion 46 and the shait portion 48. The screw 22 may
be a washer head tapping screw or a tapping screw with
washer.

The screw head portion 46 includes a pan head 49 having,
an approximately hemisphere shape, and the flange portion
50 having a tlat plate shape of projecting outward from the
pan head 49 1n the radial direction. The flange portion 350 1s
arranged to be engaged with the stopper 30, thereby func-
tioning as a receiving face for the spring 24.

The spring 24 1s housed 1n a cylindrical portion 56 so as
to urge the stopper 30 1n a direction away from the screw 22.
The spring 24 may be a coil spring having a shape as if 1t 1s
penetrated along the central axis. One end of the spring 24
1s arranged to abut on the screw head portion 46, and the
other end 1s arranged to abut on the yoke 26 on the stopper
side.

The yoke 26 has a cup shape in which a central hole
penetrates the bottom portion 33 thereol. The yoke 26
includes a pair of lateral grooves 54 1n a side wall 51, and
a pair of recess portions 32 at the distal end of the side wall
51. The lateral grooves 34 are arranged to be engaged with
longitudinal protruding portions 62 of the stopper 30 to
thereby prevent the yoke 26 from being rotated. And, the
recess portions 52 are arranged to be engaged with project-
ing portions 64 of the stopper 30 to thereby retain the yoke
26.

The magnet 28 has a circular cylindrical shape through
which a central hole 35 penetrates. The magnet 28 1s housed
in the voke 26, and the magnetic force of the magnet 28 1s
increased by the yoke 26.

The stopper 30 extends out of the opening portion 34 of
the case 20 to thereby prevent a lid of a glove compartment
from abutting on a box of the glove compartment. A detailed

description of the stopper 30 will be provided with reference
to FIGS. 4A and 4B.

FIG. 4A 15 a side view of the stopper 30, and FIG. 4B 1s
a perspective cross-sectional view of the stopper 30. The
stopper 30 includes a cylindrical portion 56, first limiting
portions 38, second limiting portions 39, slit portions 60,
longitudinal protruding portions 62, projecting portions 64,
a through-hole 66, and an insertion opening 68.

At the axial distal end of the cylindrical portion 56, an
abutting portion 57 1s provided to abut on a lid of a glove
compartment. In the center of the abutting portion 57, the
through-hole 66 1s provided to penetrate the abutting portion
57 1n the axial direction.

The insertion opening 68 into which the screw 22 1s
inserted 1s provided to the cylindrical portion 56 on the axial
rear end side. The pair of first limiting portions 38 project
inward from an inner peripheral surface 56a of the cylin-
drical portion 56 in the radial direction, and the pair of
second limiting portions 59 project mmward from the inner
peripheral surface 56a of the cylindrical portion 56 in the
radial direction. The first limiting portions 58 and the second
limiting portions 59 are engaged with the side edge of the
flange portion 50 of the screw head portion 46, thereby
functioning as limiting portions for limiting the axial relative
movement of the screw head portion 46 and the cylindrical
portion 56.

The first limiting portions 58 are formed as 11 the side wall
of the cylindrical portion 56 1s cut out to extend along the
axial direction from the rear end side toward the opening
portion 34. The first limiting portions 58 form elastic pawl
bodies that are bendable 1n the radial direction. Each of the
first limiting portions 58 includes an engaged surface 58a
that 1s disposed at the distal end of the first limiting portion
58 to be engaged with the flange portion 30, and a tapered
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protruding portion 585 that projects imnward in the radial
direction. The protruding portions 585 are inclined such that
their areas protruded inward in the radial direction are
gradually increased from the base end side to the distal end
side, and arranged to abut on the flange portion 50 when the
screw 22 1s inserted. The second limiting portions 39 are
disposed closer to the axial distal ends than the first limiting
portions 58, and separated from the first limiting portions 58.
The first limiting portions 58 are disposed on the side closer
to the nsertion opening 68 than the side closer to the center
position of the stopper 30 in the axial direction. When the
screw 22 1s inserted from the 1msertion opening 68, the flange
portion 50 shides on the protruding portions 5856 to expand
to bend the first limiting portions 58 outward in the radial
direction, and then, when the screw 22 1s pushed such that
the flange portion 50 1s received 1n the spaces between the
first limiting portions 58 and the second limiting portions 59,
the first limiting portions 58 return to its original state to
cause the engaged surfaces 38a to be engaged with the side
edge of the flange portion 50. The screw 22 can be easily
mounted on the stopper 30 by simply pushing in the screw
22 1nto the insertion opening 68.

The longitudinal protruding portions 62 are formed along
the axial direction and project inward from the inner periph-
eral surface 56a of the cylindrical portion 56 in the radial
direction, and the second limiting portions 59 are continuous
with the longitudinal protruding portions 62. The pair of
longitudinal protruding portions 62 are arranged to be
engaged with the lateral grooves 54 of the yoke 26, thereby
functioning as rotation stoppers for the yoke 26. The pair of
projecting portions 64 project inward from the rim of the
through-hole 66 1n the radial direction to be housed 1n the
recess portions 52 of the yoke 26, thereby functioning as
retainers for the yoke 26.

The pair of slit portions 60 are formed as if the cylindrical
portion 56 1s cut out from the rear end along the axial
direction. When the stopper 30 1s housed 1n the case 20, the
rib 42 of the case 20 enters the slit portions 60 to thereby
prevent the stopper 30 from being rotated. Positions 60a
behind the slit portions 60 are disposed closer to the abutting,
portion 57 than positions 59« of the second limiting portions
59. As the axial length of the slit portions 60 increases, the
movable distance of the stopper 30 in the axial direction
increases. Descriptions of the relations among these mem-
bers will be provided with reference to cross-sectional
VIEWS.

FIG. 5A 1s a cross-sectional view of the stopper device 10
taken along the line A-A 1 FIG. 1A, and FIG. 5B 1s a
cross-sectional view of the stopper device 10 taken along the
line B-B 1n FIG. 1A.

The screw 22 1s screwed with and fixed to the screw
receiving portion 38 of the case 20 as 1llustrated 1n FIG. SA.
The screw head portion 46 1s housed in the cylindrical
portion 56 of the stopper 30, and the shait portion 48 projects
backward in the axial direction, that 1s, toward the axial base
end. The screw head portion 46 has an outside diameter
smaller than the inside diameter of the outer cylindrical
portion 31 of the case 20, and 1s housed 1n the case 20.

As 1illustrated 1n FIG. 5B, the flange portion 50 of the
screw 22 enters between the first limiting portions 38 and the
second limiting portions 59 of the stopper 30, whereby the
axial movement of the stopper 30 with respect to the flange
portion 50 1s limited. The first limiting portions 58 are
engaged with the tlange portion 50, whereby the movement
of the stopper 30 toward the axial distal end 1s limited. The
second limiting portions 39 are engaged with the flange
portion 50, whereby the movement of the stopper 30 toward
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the axial rear end side 1s limited. Each of the spaces between
the first limiting portions 58 and the second limiting portions
59 1s larger 1n length than the thickness of the flange portion
50, and the flange portion 50 1s loosely fitted 1n the spaces
between the first limiting portions 58 and the second limiting
portions 59. Thus, the stopper 30 1s made movable 1n the
axial direction. The first limiting portions 58 and the second
limiting portions 39 make an insertion space for the side
edge of the flange portion 30.

The spring 24 has its one end abutting on the flange
portion 50, and the other end abutting on the yoke 26, that
1s, on the stopper 30 side, and urges the stopper 30 1n the
direction of getting out of the opening portion 34 of the case
20. Thus, the stopper 30 movable 1n the axial direction can
be prevented from rattling. In addition, the spring 24 absorbs
the impact of collision between the stopper 30 and a lid of
a glove compartment that occurs when the stopper 30 abuts
on the lid 1n closing the lid, and can prevent the lid from
vibrating after the lid 1s closed.

The spring 24 1s housed 1n the cylindrical portion 56, and
the rear winding end of the spring 24 abuts on the flange
portion 50 while surrounding the pan head 49 of the spring
head portion 46. The pan head 49 can prevent the spring 24
from being positionally displaced in the radial direction.

The rear end side of the cylindrical portion 36 of the
stopper 30 1s opposed to the outer peripheral surface of the
screw receiving portion 38, and the cylindrical portion 56

and the screw receiving portion 38 are disposed to overlap
with each other 1n the radial direction as illustrated i FIG.
5B. Thus, the axial length of the stopper device 10 can be
reduced to achieve the downsizing of the stopper device 10
compared with a case where the cylindrical portion 56 and
the screw receiving portion 38 do not overlap each other.
The axial length of the screw receiving portion 38 1s made
larger than the axial length of the cylindrical portion 56 from
the first limiting portions 38 to a rear end portion 565 by
providing the screw receiving portion 38 erected from the
bottom portion 44, so that the rear end portion 565 of the
cylindrical portion 56 can be prevented from abutting on the
bottom portion 44 to be broken when the screw 22 1s
screwed up.

The extending portions 41 of the case 20 are opposed to
the first limiting portions 38 of the stopper 30. The extending
portions 41 can prevent the first limiting portions 58 from
being excessively bent. The magnet 28 15 sucked by the yoke
26 to be exposed from the through-hole 66 of the stopper 30.

The spring 24, the yoke 26, the magnet 28, and the stopper
30 are arranged coaxially, and the through-hole 66 of the
abutting portion 57 leads to the pan head 49 of the screw 22.
A tool such as a screwdrniver for rotating the screw 22 can be
inserted into the through-hole 66 1n order to adjust the height
of the stopper 30 with respect to the mount-base member 12.

FIGS. 6A to 6C are views for illustrating the height
adjusting function of the stopper device 10. In the stopper
device 10, the height of the projecting portion of the stopper
30 that projects from the opening portion 34 of the case 20
can be adjusted by rotating the screw 22.

FIG. 6 A 1llustrates the state where the projecting height of
the abutting portion 57 of the stopper 30 1s the smallest, and
the tlange portion 50 of the screw 22 1s in contact with the
distal end of the screw receiving portion 38, whereby the
screw 22 cannot be screwed any more. In this state, the first
limiting portions 58 are located at the same level as the distal
end of the screw receiving portion 38, and the rear end
portion 565 of the cylindrical portion 56 1s separated from
the bottom portion 44. Separating the rear end portion 5656
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of the cylindrical portion 56 from the bottom portion 44 can
secure a space where the stopper 30 can slide backward 1n
the axial direction.

The through-hole 66 of the abutting portion 57, the central
hole 55 of the magnet 28, a central hole 53a of the yoke 26,
and the interior space of the spring 24 are arranged coaxially,
and the through-hole 66 leads to the pan head 49. A tool 80
1s inserted from the through-hole 66, and the distal end of the
tool 80 1s engaged with the pan head 49 to rotate the screw
22 as illustrated 1n FIG. 6B. The rotation of the screw 22
changes the axial position of the screw head portion 46 to
separate the screw head portion 46 from the screw receiving
portion 38 to move the screw head portion 46 1n a direction
ol approaching the opening portion 34 of the case 20.

The tool 80 1s detached from the screw 22 after the
rotation, and the position of the stopper 30 1s changed in
accordance with the change 1n the position of the screw head
portion 46, that 1s, 1n accordance with the change in the
retaiming position as illustrated in FIG. 6C. The abutting
portion 57 1llustrated 1n FI1G. 6C 1s higher with respect to the
opening portion 34 than the abutting portion 57 illustrated 1n
FIG. 6 A when they are compared. As described above, the
height of the stopper 30 can be made adjustable by rotating,
the screw 22. Adjusting the height of the stopper 30 can
absorb a positional displacement between a box and a lid of
a glove compartment, whereby the suction of the magnet 28
can be demonstrated stably.

Unless the tool 80 1s mserted 1nto the through-hole 66 as
illustrated in FIG. 6B, the screw 22 cannot be rotated, which
can prevent a change 1n height of the stopper 30 caused by
the screw 22 rotated by an unmintended external force.

FIGS. 7A and 7B are views for illustrating a stopper
device 100 according to the first modification. FIG. 7A 1s a
side view of the stopper device 100, and FIG. 7B 1s a
cross-sectional view of the stopper device 100 taken along
the central axis direction. The stopper device 100 according,
to the first modification includes a stopper 130 that has a
different configuration on the distal end side from the
configuration of the stopper device 10 illustrated in FIGS.
5A and 5B. The stopper device 100 according to the first
modification includes a cushion 170 made of rubber on the
distal end side of the stopper 130. The cushion 170 has a
bufler function of preventing a box and a lid of a glove
compartment from colliding with each other. The stopper
device 100 has a configuration, which 1s the same as the
configuration of the stopper device 10, such that the first
limiting portions 38 and the second limiting portions 59 of
the stopper 130 are engaged with the flange portion 50 of the
screw 22, whereby the axial movement of the stopper 130 1s
limited.

The stopper 130 includes a cylindrical portion 156 made
of plastic, and a cushion 170 made of rubber. The cushion
170 latches onto a cylindrical projecting portion 172 pro-
vided on the distal end side of the cylindrical portion 156.
The cushion 170 also has a ring shape, and an abutting
portion 157 includes a through-hole 166. The through-hole
166 and a central hole 172a of the cylindrical projecting
portion 172 communicate with the interior space of the
spring 24 to lead to the pan head 49. Thus, the screw head
portion 46 can be set so as to be rotatable when the tool 80
1s mnserted while housed to prevent the screw 22 from being
unintentionally rotated.

FIGS. 8A to 8C are views for illustrating a stopper device
200 according to the second modification. FIG. 8A 1s a side
view ol the stopper device 200, and FIG. 8B 1s a cross-
sectional view of the stopper device 200 taken along the
central axis direction. The stopper device 200 according to

10

15

20

25

30

35

40

45

50

55

60

65

8

the second modification has a configuration such that a
stopper 230 1s not urged by a spring, which 1s different from
the configuration of the stopper device 10 illustrated in
FIGS. 5A and 3B.

The stopper 230 1s made of rubber capable of absorbing
an 1mpact. The stopper 230 1s fixed to the flange portion 50
of the screw 22 by first limiting portions 258 and second
limiting portions 259, and thus can be prevented from
moving in the axial direction. With the configuration that the
stopper 230 does not slide, the axial length of a case 220 can
be reduced to achieve the downsizing of the stopper device
200, whereby the cost can be reduced.

An abutting portion 257 at the distal end of the stopper
230 1s provided with a through-hole 266 that leads to the pan
head 49, and with this configuration, the screw 22 1s made
rotatable. The screw head portion 46 1s housed 1n a cylin-
drical portion 256 of the stopper 230 to prevent the screw 22
from being unintentionally rotated.

FIGS. 9A to 9C are views for illustrating a stopper device
300 according to the third modification. FIG. 9A 1s a side
view ol the stopper device 300, FIG. 9B 1s a view 1llustrating
the state of being mounted 1 a mounting hole 312a of the
mount-base member 12, and FIG. 9C 1s a cross-sectional
view ol the stopper device 300 taken along the central axis
direction.

The stopper device 300 according to the third modifica-
tion 1includes no case, and has a configuration such that the
screw 22 1s screwed with a screw receiving portion 338
provided to the mounting hole 312a, which 1s different from
the configuration of the stopper device 100 illustrated in
FIG. 7B.

The stopper device 300 includes the screw 22, the spring
24, and a stopper 330 as 1llustrated 1n FIGS. 9A and 9C. The
stopper device 300 has a configuration, which 1s the same as
the configuration of the stopper device 100 illustrated in
FIG. 7B, such that a cushion 170 1s provided to the stopper
330 on the distal end side.

The stopper device 300 has a configuration, which 1s the
same as the configuration of the stopper device 10, such that
the first limiting portions 58 and the second limiting portions
59 of the stopper 330 are engaged with the flange portion 50
of the screw 22, whereby the axial movement of the stopper
330 1s limated.

The mounting hole 3124 has a cylindrical shape so as to
be dented from the surface of the mount-base member 12 as
illustrated 1n FIG. 9B. The screw receiving portion 338 has
a cylindrical shape, and 1s erected from a bottom portion 344
of the mounting hole 312a as illustrated 1 FIG. 9C. The
screw 22 of the stopper device 300 1s screwed with the screw
receiving portion 338 of the mount-base member 12 to be
mounted on the mount-base member 12.

The abutting portion 157 at the distal end of the stopper
330 1s provided with the through-hole 166 that leads to the
pan head 49 as illustrated in FIG. 9C, and with this con-
figuration, the screw 22 1s made rotatable. The screw head
portion 46 1s housed in the stopper 330 to prevent the screw
22 from being unintentionally rotated.

FIGS. 10A and 10B are views for 1illustrating a stopper
device 400 according to the fourth modification. FIG. 10A
1s a side view of the stopper device 400, and FIG. 10B
illustrates a state where the stopper device 400 1s mounted
in the mounting hole 3124 of the mount-base member 12.

The stopper device 400 according to the fourth modifi-
cation includes no case, and has a configuration such that the
screw 22 1s screwed with the screw receiving portion 338
provided to the mounting hole 312qa, which i1s different from
the configuration of the stopper device 200 illustrated in
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FIG. 8A. The screw 22 of the stopper device 400 1s screwed
with the screw receiving portion 338 of the mount-base

member 12 to be mounted on the mount-base member 12 as
illustrated 1n FIG. 10B.

The abutting portion 257 at the distal end of the stopper
230 1s provided with the through-hole 266 that leads to the
pan head 49 as illustrated in FIG. 10B, and with this
configuration, the screw 22 1s made rotatable. The screw
head portion 46 1s housed 1n the stopper 230 to prevent the
screw 22 from being unintentionally rotated.

The present invention 1s not limited to the embodiments
described above, and 1t 1s also possible to add modifications
such as various kinds of design changes to the embodiments
based on the knowledge of those skilled 1n the art. Embodi-
ments to which such modifications are added can also be
included within the scope of the present invention. It 1s also
possible to combine the modifications.

In the embodiments, the stopper device 10 1s mounted on
a box of a glove compartment. However, the present inven-
tion 1s not limited thereto. For example, the stopper device
10 may be configured to be mounted on a lid of a glove
compartment to abut on the rim of the box when the lid 1s
closed. The stopper device 10 1s mounted on either one of a
box as a fixed body, and a 11d as an opeming and closing body
while abutting on the other, the opening and closing body
being pivotally supported so as to open and close a recess
portion provided to the fixed body.

In the embodiments, the through-hole 66 of the abutting
portion 57 1s always open. However, the present invention 1s
not limited thereto, and a removable cap may be provided to
the through-hole 66. The through-hole 66 may be closed
with the cap during normal use while the cap may be

removed therefrom when adjusting the height of the stopper
30.

In the embodiments, the second limiting portions 59 are
disposed closer to the distal end side than the first limiting
portions 58. However, the present invention 1s not limited
thereto. For example, the stopper 30 may be configured such
that the rear end portion 565 of the cylindrical portion 56 of
the stopper 30 abuts on the bottom portion 44, whereby the
axial backward movement of the stopper 30 1s limaited.

In the embodiments, the screw 22 1s screwed 1n to be
mounted on the screw receiving portion 38 of the case 20.
However, the present invention 1s not limited thereto. For
example, an sert molding may be provided as the screw
receiving portion 38 around the screw 22.

A concavity and a convexity that are engaged with each
other may be provided to the outer peripheral surface of the
case 20 and the mner peripheral surface of the mounting hole
12a 1n the embodiments. This configuration can prevent the
case 20 from being rotated with the screw 22 when rotating
the screw 22.

In the embodiments, the elastic pawl bodies are exempli-
fied as the first limiting portions 58 extending from the rear
end side toward the distal end side of the stopper 30.
However, the present invention 1s not limited thereto. For
example, the first limiting portions 58 may be elastic pawl
bodies that are provided to the cylindrical portion 56 to
extend from the distal end side toward the rear end side of
the stopper 30. This configuration also allows the first
limiting portions 58 to be bendable 1n the radial direction,
which allows the screw 22 to be easily mounted on the
stopper 30.

DESCRIPTION OF REFERENCE NUMERALS
AND SIGNS

10 Stopper device,
12 Mount-base member,
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12a Mounting hole,
20 Case,

22 Screw,

24 Spring,

26 Yoke,

28 Magnet,

30 Stopper,

31 Outer cylindrical portion,
32 Mounting portion,

34 Opening portion,

36 Flange portion,

38 Screw receiving portion,
40 Lateral hole,

41 Extending portion,

42 Rib,

44 Bottom portion,

46 Screw head portion,

48 Shaift portion,

49 Pan head,

50 Flange portion,
51 Side wall,

52 Recess portion,

53a Central hole,

54 Lateral groove,

55 Central hole,

56 Cylindrical portion,

57 Abutting portion,

58 First limiting portion,
59 Second limiting portion,
60 Slit portion,

62 Longitudinal protruding portion,
64 Projecting portion,

66 Through-hole, and

68 Insertion opening.

INDUSTRIAL APPLICABILITY

The present invention relates to a stopper device of which
the height of a stopper 1s adjustable.

The mvention claimed 1s:
1. A stopper device mounted 1n a mount-base member,
comprising:
a stopper including:
a cylindrical portion;
an abutting portion disposed at an axial distal end of the
cylindrical portion; and
a through-hole penetrating the abutting portion in an
axial direction to communicate with an 1nside of the
cylindrical portion;
a case including a lateral hole; and
a screw 1including:
a screw head portion having a flange shape to be housed
inside the cylindrical portion; and
a shaft portion projecting toward an axial base end of
the cylindrical portion,
wherein the shaft portion 1s screwed 1nto a screw receiv-
ing portion,
wherein the screw receiving portion 1s formed in the case
to be mounted on the mount-base member,
wherein the cylindrical portion includes a first limiting
portion arranged to limit movement of the stopper
toward the axial distal end by being engaged with the
screw head portion,
wherein an axial position of the stopper with respect to the
case 1s adjustable by inserting a tool into the cylindrical
portion through the through-hole and rotating the
SCrew,



US 10,570,655 B2

11

wherein a side wall of the cylindrical portion i1s formed
with a cutout penetrating the side wall,

wherein the first limiting portion 1s provided at a periph-
eral portion of the cutout, and

wherein, when the stopper 1s mounted onto the case, the
first limiting portion 1s expanded by the screw head
portion and the lateral hole of the case allows the first
limiting portion to be bent outward.

2. The stopper device of claim 1,

wherein a portion of the cylindrical portion and an outer
peripheral surface of the screw receiving portion, 1nto
which the screw 1s screwed, are disposed to overlap
with each other as viewed 1n a radial direction.

3. The stopper device of claim 1, further including:

a spring housed 1n the cylindrical portion, and arranged to
abut on the screw head portion to urge the abutting
portion 1n a direction away from the screw.

4. The stopper device of claim 1, wherein the first limiting
portion includes an elastic pawl body which extends from
the peripheral portion of the cutout at a side of the axial base
end toward the axial distal end, and i1s engaged with the
screw head portion at a distal end of the elastic pawl body.

5. The stopper device of claim 1, wherein the first limiting
portion includes an engaged surface, and

wherein the engaged surface and an upper surface of the
screw receiving portion simultaneously contact the
screw when the axial position of the stopper 1s at the
lowest height.

6. The stopper device of claim 1, wherein the first limiting
portion 1s engaged with a side edge of the flange shape of the
screw head portion.

7. The stopper device of claim 1, wherein the first limiting
portion 1s engaged with a side edge of the tlange shape of the
screw head portion, thereby functioning as a limiting portion
for limiting an axial relative movement of the axial position
of the screw head portion and the cylindrical portion.

8. The stopper device of claim 1, wherein the case
includes:

an outer cylindrical portion;

an opening portion;

the screw receiving portion; and

a bottom portion.

9. The stopper device of claim 8, wherein the case
includes a bottom-closed cylindrical shape.

10. The stopper device of claim 8, wherein the outer
cylindrical portion includes the opening portion on a {first
end and the bottom portion on a second end.

11. The stopper device of claim 10, wherein a flange
portion 1s disposed at the first end of the outer cylindrical
portion,

wherein the flange portion has a shape of extending
outward 1n a radial direction,

wherein a pair of mounting portions are disposed on an
outer surface of the outer cylindrical portion, and

wherein the pair of mounting portions project outward 1n
the radial direction so as to form elastic pawls that are
bendable 1n the radial direction.

12. The stopper device of claim 11, wherein the flange
portion and the pair of mounting portions define a given
space therebetween such that a nm of a mounting hole of the
mount-base member enters the space.

13. The stopper device of claim 12, wherein the lateral
hole 1s provided so as to cut out a side wall of the outer
cylindrical portion,

wherein, when the stopper 1s mounted from the opening
portion after the screw 1s screwed with the screw
receiving portion, first limiting portions are expanded
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by the screw head portion and the lateral hole of the

case allows the first limiting portions to be bent out-

ward.

14. The stopper device of claim 12, wherein the stopper
includes a slit portion formed 1n the cylindrical portion by
cutting out from a rear end along the axial direction, and

wherein, when the stopper 1s housed in the case, a rib of

the case enters the slit portion to thereby prevent the
stopper from being rotated.

15. The stopper device of claim 8, wherein the screw
receiving portion 1s erected from the bottom portion of the
case so as to be screwed with the screw 1nserted thereinto,

wherein the screw receiving portion 1s coaxial with and

smaller 1n diameter than the outer cylindrical portion,
and

wherein a rear end portion of the screw recerving portion

projects from the bottom portion to have a length for

receiving the shait portion of the screw.

16. The stopper device of claim 8, wherein a rib extends
from an outer peripheral surface of the screw receiving
portion to connect the screw receiving portion with the outer
cylindrical portion, and

wherein the rb 1s erected from the bottom portion of the

case to a distal end of the screw receiving portion.

17. A stopper device mounted 1n a mount-base member,
comprising:

a stopper including:

a cylindrical portion;

an abutting portion disposed at an axial distal end of the
cylindrical portion; and

a through-hole penetrating the abutting portion in an
axial direction to communicate with an 1nside of the
cylindrical portion;

a screw 1including:

a screw head portion having a flange shape to be housed
inside the cylindrical portion; and

a shaft portion projecting toward an axial base end of
the cylindrical portion;

a case including a lateral hole; and

a spring housed in the cylindrical portion,

wherein the cylindrical portion includes:

a first limiting portion arranged to limit movement of
the stopper toward the axial distal end by being
engaged with the screw head portion; and

a second limiting portion arranged to limit movement
of the stopper toward the axial base end by being
engaged with the screw head portion,

wherein an axial position of the stopper with respect to the

mount-base member 1s adjustable by inserting a tool

into the cylindrical portion through the through-hole
and rotating the screw,

wherein one end of the spring i1s arranged to abut on the

screw head portion to urge the abutting portion in a

direction away from the screw,

wherein the screw head portion 1s loosely fitted 1n an axial

space between the first limiting portion and the second

limiting portion, whereby the stopper 1s movable 1n the
axial direction,

wherein a side wall of the cylindrical portion 1s formed

with a cutout penetrating the side wall,

wherein the first limiting portion 1s provided at a periph-

eral portion of the cutout, and

wherein, when the stopper 1s mounted onto the case, the

first limiting portion 1s expanded by the screw head

portion and the lateral hole of the case allows the first
limiting portion to be bent outward.
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18. The stopper device of claim 17, wherein the first
limiting portion includes an elastic pawl body which extends
from the peripheral portion of the cutout at a side of the axial
base end toward the axial distal end, and 1s engaged with the
screw head portion at a distal end of the elastic pawl body. 5
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